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DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT, CORPS OF ENOINKERS

P. 0. BOx 1070
,ASVILL.. TENNESSEE 37202 1 JUL 1931

0ED-C

Honorable Lamar Alexander
Covernor of Tennessee

Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Lever Lake Dam

located near Brush Creek, Tennessee. The report was prepared under the
authority and provisions of PL 92-367, the National Dam Inspection Act, dated 8

August 1972.

The report presents details of the field inspection, background information,
technical analyses, findings, and recommendations for improving the condition
of the dam.

Lever Lake Dam is classified as unsafe-noneinergency, because of questionable
slope stability and inadequate spillway capacity in passing the design flood.

The recommendation concerning project modifications to allow safe passage of
the design flood and others contained in this report should be undertaken in
the near future.

Public release of the report and initiation of public statements fall within
your prerogative. However, under provisions of the Freedom of Information Act,

the Corps of Engineers is required to respond fully to inquiries on information
contained in the report and to make It accessible for review on request.

Your assistance in keeping me informed of any further developments will be
appreciated.

Sincerely,

I Incl LEE W. TUCKER

As stated Colonel, Corps of Engineers
Commander

CF:
Mr. Robert A. Hunt, Director
Division of Water Resources
4721 Trousdale Drive
Nashville, TN 37220
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Name of Dam ......................... Lever Lake
(Camp Marlnmount)

County .............................. Williamson

Stream .............................. Harrison Branch
(Trib. Brush Creek)
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This investigation and evaluation was prepared by the
Tennessee Department of Conservation, Division of Water
Resources.

Prepared By:
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Water Resources Engineer

Approved By: ____ondB"_O______
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Chief Engineer
Safe Dams Section
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PREFACE

This report is prepared under guidance contained in the Department of
the Army, Office 6f the Chief of Engineers, Recommended Guidelines
for Safety Inspection of Dame, for a Phase I investigation. The purpose
of the Phase I investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational
evaluations are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for such studies.

In the review of this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.
Additional data or data furnished containing incorrect information could
alter the findings of this report. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the struc-
tures and may obscure certain conditions which might be detectable if
inspected under the normal operating environment of the structure.

The analyses and recommendations included in this report are related to
the hazard classification of the structure at the time of the report.
Changes in conditions downstream of the dam may change the hazard clas-
sification of the structure. A change in hazard classification may in
turn change the design flood on which the hydraulic and hydrologic
analyses are based and may have a significant impact on the assessment
of the safety of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions and is evolu-
tionary in nature. It would be incorrect to assume that the present
conditions of the dam will continue to represent the condition of the
dam at some point in the future. Only through continued care and in-
spections can there be any chance that unsafe conditions will be de-
tected.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

TENNESSEE

Name of Dam ........................... Lever Lake (Camp Marymount)
County ................................................. Williamson
Stream ................. Harrison Branch (Tributary of Brush Creek)
Date of Inspection ............................... January 29, 1981

ABSTRACT

The dam is a linear earthen structure 163 feet long and 26.4 feet
high with a crest width of 11 feet. The upstream and downstream
slopes are both 1.4H:lV. The surface area of the lake is 3.7 acres
at normal pool and 5.8 acres at the top of the dam. The 104 acre
drainage area of the reservoir is predominantly woodland and meadow
with an average ground slope of approximately 14Z.

The crest and upstream slope of the dam are uniform and clear of un-
desirable vegetation with no significant sloughing or other erosion.
The downstream slope is wavy and generally nonuniform, having the
appearance of dumped fill material. Tree growth exists over the en-
tire surface. Most of the trees are less than 4" in diameter, but
several are as large as 8" to 1'.

The service and emergency spillways are open saddle types located
at opposite ends of the dam. The service spillway is a concrete
chatnel 15 feet wide with a rectangular cross-section. It discharges
through a highly eroded earthen channel at the right side of the dam.
The emergency spillway is an earthen channel with a parabolic cross-
section 40 feet wide at the effective dam crest with 0.7 feet of
available head.

Reportedly, water seeps slowly through fissures in the natural ground
into a 0.4 acre lake 200 feet right of Lever. This dam was built
for the purpose of maintaining pressure on the seeps and thereby
maintaining the pool level of the larger lake.

OCE guidelines recommnd that small, high hazard dams such as Lever
pass the one-half Probable Maximum Flood (0,F) to the full PMF.
Analysis reveals that the dam will be overtopped by 0.6 feet for 0.6
hours under the 1%PMF. The reservoir contains the 100-year frequency
storm maintaining 3 feet of freeboard.

The dam is given a con "tion cl ification of *unsafe - nonemergency
because of its spillwa> itt -one and because the steepness of its
downstream slope constitutes a stability concern. It is recoumended
that a qualified engineer be retained to study the embankment stabi-
lity and the hydraulic limitations of the spillway and make recommen-
dations for their correction.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LEVER LAKE DAM
WILLIAMSON COUNTY, TENNESSEE

SECTION 1 - GENERAL

1.1 Authority - The Phase I inspection of this dam
was carried out under the authority of Tennessee
Code Annotated, Section 70-2501 to 70-2530, "The
Safe Dams Act of 1973", and in cooperation with
the U. S. Army Corps of Engineers under the
authority of Public Law 92-367, "The National
Dam Inspection Act".

1.2 Purse and Scope - The purpose of a Phase I in-
vestigation is to develop an engineering assess-
ment of the general condition of a dam with respectto safety and stability. This is accomplished
by conducting a visual inspection, reviewing any
available design and construction data, and per-
forming appropriate hydraulic, hydrologic, and
other analyses. A comprehensive description of
the Phase I investigation program is given in
Recommended Guidelines for Safety Inspection of
Dams, by the Department of the Army, Chief of
En-gineers, Washington, D. C. 20314.

1.3 Past Inspections - Lever Lake was surveyed by State
personnel on January 18, 1980, and again on
November 19, 1980.

1.4 Details of Inspection - The Phase I inspection of
Lever Lake was conducted on January 29, 1981. The
temperature was 500 F under partly cloudy skies.
The reservoir was drained to approximately 12'
below the crest of the dam.

1.5 Inspection Team Members - The field inspection was
conducted by the following State personnel:

Edmond O'Neill, Chief Engineer
Robert Ramsey, Regional Engineer
William Culbert, Jr., Water Resources Engineer
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SECTION 2 - PROJECT DESCRIPTION

2.1 Location - The dam is located on Harrison Creek
2,200 feet north of State Highway 100 and 2,700
feet east of the Brush Creek community in
Williamson County, Tennessee. The site is shown
on the Kingston Springs U. S. Geological Survey
map (305 SE) at latitude 36°0019" N and longitude
87004'13" W (see location maps in Appendix B).

2.2 History of Project - 150 acres of property in the
Fairview area, including the lake, were purchased
by the Catholic Diocese of Nashville in May of
1946 from Mr. George Lever. There are no known
records of construction or engineering for the
dam. Reports from various individuals involved
with the lake indicate that the embankment was
constructed in the early 1930's with the use of
mules and pushcarts. (See 3.1.6, Other Features)

2.3 Size and Hazard Classification - Based on a height
of 26.4 feet and a maximum storage capacity of
51 acre-feet, the dam is given a size classifi-
cation of "small". A federal hazard potential
classification of "high" was determined for the
site because a sudden failure of the structure
could result in destruction of at least two summer
cabins 700 and 1,000 feet downstream, resulting
in possible loss of life. Two other cabins
might also be damaged.

2.4 Description of Dam and Appurtenances

2.4.1 Embankment - The dam is a linear earthen structure
presumably constructed using residual clay derived
from the in-situ weathering of the underlying bed-
rock. The embankment is 163 feet long and 26.4
feet high with a crest width of 11 feet. The up-
stream and downstream slopes are both 1.4H:lV.
The crest elevation varies from 734.9 to 735.3.

Review of geologic maps indicates that the area
is predominantly Fort Payne and Chattanooga For-
mations of siltstone with some shale. Outcroppings
of high chert Warsaw Limestone are also present.
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2.4.2 Service Spillway - The service spillway consists
of a rectangular concrete channel approximately
15 feet wide locateC on the right abutment of the
dam. The spillway crest elevation is 731.0. A
wooden bridge crossing the spillway along the dam
centerline restricts the available head to 3.5
feet. The concrete base of the spillway extends
several feet downstream of the control section
before discharging into a highly eroded clay channel.

2.4.3 Emergency Spillway - The emergency spillway is an
uncontrolled earthen saddle type channel located
on the left abutment of the dam. It has a para-
bolic cross-sectior with a top width of approxi-
mately 40 feet and 0.7 feet of available head.
(Crest elevation 734.2' MSL) The entrance and
exit channels are sloped on the average of 16%
and 4% respectively (see sketch in Appendix B).
The exit channel extends approximately 100 feet
downstream of the critical section with no wing
wall to divert flow away from the left abutment
tie-in.

2.4.4 Drawdown Facilities - A 4 inch and a 6 inch siphon
are used to draw down the lake. The 4 inch iron
pipe has a gate valve at the downstream toe. The
upstream and horizontal sections of the 6 inch
siphon are iron with the downstream sections being
polyvinyl chloride (PVC). This siphon is capped
at the outlet. An abandoned 1 foot square con-
crete culvert drawdown apparently extends through
the dam near mid-section. It was apparently oper-
ated by a valve at the upstream end. A valve
stem mounted on a timber pile can be seen on the
upstream slope well below normal pool level.

2.5 Downstream Channel - The downstream channel lies
on approximately a 2% slope. The conflux of the
spillway flow and the seepage occurs approximately
50 feet downstream of the dam. The channel then
passes through a few trees and a construction
area for a drain pipe 300 feet downstream. About
450 feet downstream, the channel develops its full
definition as it traverses an open recreational
field. Encountering the right valley wall at this
point, it turns back to the left and continues down-
stream in a straight path. Two cabins are built
along this segment of the channel 700 and 1,000 feet
downstream of the dam. (See photo nos. 17, 18, and 19)

3



2.6 Reservoir and Drainage Area - At normal pool,
elevation 731.2, the lake has a surface area of
3.7 acres and a total storage capacity of 34
acre-feet. A 5.8 acre lake with a storage of
51 acre-feet is impounded when the water leyel
reaches the top of the dam, elevation 734.9.
The drainage area for the reservoir is 104 acres
with an average slope of 14%. It is predominantly
wooded and meadowland with some low density
residential at the southern end. The major
soil types in the area are Baxter and Greendale.
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SECTION 3 - FINDINGS

3.1 Visual Inspection

3.1.1 Embankment - The crest of the embankment is used
as a provisional road. It exhibits no signs of
significant structural defects or noteworthy erosion.
The upstream slope is uniform and clear of undesirable
vegetation. The downstream slope is nonuniform,
having the appearance of dumped fill material.
Presumably, this is a result of the construction mode
and not necessarily indicative of the quality of
the workmanship.

Downstream of the dam two areas of seepage were
observed. One flows from the abandoned concrete
drawdown and the adjacent area to the right,
beneath the rock retention wall. The other area
of seepage is a 10' X 15' wet area left of the
abandoned drain. The combined seepage flow is
approximately 4 gpm. An appendage of the embank-
ment extending 20 or 30 feet downstream near the
mid-section separates the two areas. According
to the camp caretaker, the condition has existed
for at least 20 years. (See photo nos. 10, 11,
and 12)

A small slide has occured at the downstream toe
of the dam immediately right of the concrete draw-
down. The seepage downstream of this area could
possibly be related to the slide, but the concavity
is dry and appears to be stabilized.

Dozens of various size trees grow over the surface
of the downstream slope. Most are less than 4 inches
in diameter, but several are as large as 8 inches
to 1 foot.

3.1.2 Service Sillway - The service spillway is in
good condition with no appreciable cracking or
spalling. The concrete base terminates in an
earth and rock channel several feet downstream.
The most extensive erosion of the spillway occurs
at this transition, but the concrete base is
deep enough to have prevented any undermining.
The base and side slopes of the channel continue

5



to be highly eroded downstream, but they appear
to have stabilized.

3.1.3 Emergency Spillway - The emergency spillway is in
good condition an does not appear to have carried
flow in recent years. The channel does not have
a right sidewall and any flow would impinge on
the left abutment tie-in.

3.1.4 Drawdown Facilities - The siphon pipes appear to
be operable, but the mode of operation of the 4
inch pipe is of questionable reliability. Since
there is apparently no intrinsic mechanism to
fill the pipe, any leak of the gate valve would
render it inoperable. It would presumably have
to be pumped full, via the gate valve. The 6
inch siphon is filled through a capped opening
at the top of the horizontal section when the
downstream outlet is plugged.

The concrete culvert drawdown leaks approximately
2 gpm. Whether the flow is from a leak at the
inlet or from infiltration through the culvert
could not be ascertained. (See photo nos. 6 and 7)

3.1.5 Downstream Channel - No excessive erosion was
observed along the banks of the channel. Much
of the side slopes are rock with sparse vege-
tative cover in the area immediately downstream
of the dam. In the area of the drain pipe con-
struction, the channel widens significantly and
the banks become more heavily vegetated. As the
channel emerges into the recreational field the
banks retain most of their cover even though the
surrounding area is bare. 450 feet downstream
of the dam the channel becomes fully developed
and more closely assumes the appearance of the
surrounding terrain with gradual side slopes
covered by scrub and intermitant large trees.
(See photo nos. 16 and 17)

3.1.6 Other Features - A small dam was found 200 feet
to the right of Lever Lake Dam. It is 120 feet
long, 16.6 feet high, and impounds a 0.4 acre
lake. (See photo nos. 20, 21, and 22) The dam
is reportedly used to maintain the pool of Lever
Lake by preventing seepage through the rock strata
at the right side of the basin of the larger lake.
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The lake was included in the property purchase
by the Diocese in 1946. Sometime between 1946
and 1950, the small dam was washed away by heavy
rains. It was redesigned by E. W. Cooper and
Sons Engineering firm of Nashville. The recon-
struction was performed by Hagon Construction
Company in late 1950.

Correspondence between Mr. Cooper and Father Ryan
High School (see Appendix F) indicates that
safety recommendations for Lever Dam were made.
Mr. Cooper suggested that the embankment be
cleared of trees, that the emergency spillway be
enlarged to a 50 foot base width, and that 9 feet
of freeboard be maintained.

3.2 Review of Data - Although correspondence between
the engineer of the small adjacent lake (E. W.
Cooper and Sons) and the Diocese makes some reference
to the operation and spillway limitation of Lever,
no significant data concerning design or construc-
tion is available.

3.3 Static and Seismic Stabilitz Assessment - The
project is located in Seismic Zone 1 and according
to OCE guidelines, should not be expected to be
threatened by seismic effects provided static
conditions are satisfied. The actual margin of
safety for static stability cannot be determined
because the engineering data required for an
analytical stability analysis are not available.
However, an assessment of the embankment stability
based on visual evidence and engineering judgment
would indicate that the stability of the structure
is questionable due to unusually steep embankment
slopes.

3.4 Hydraulic and Hydrologic Analysis - According to
OCE guidelines, the design flood for a small size
dam in a high hazard area is the one-half Probable
Maximum Flood (hPMF) to the full PMF. Hydraulic
analysis indicates that outflow resulting from
the PMF will overtop the dam by a maximum depth
of 1.5 feet for a duration of 2.2 hours. The
kPMF will overtop the dam by a maximum depth of
0.6 feet for a duration of 0.6 hours.

7



3.5 Conclusions and Recommendations

3.5.1 Conclusions - The stability of the dam is questionable
due to the steepness of the downstream slope.

The condition of the concrete drawdown could not be
determined, but from the appearance of the outlet,
its condition seems questionable.

Hydraulic analysis shows the spillway will not
safely pass the PMF as required by OCE guidelines
for dams of small size and high hazard potential.

The project is situated in Seismic Zone 1, indicating
that risk of damage from seismic activity is only
minor.

The dam is given a condition classification of
"unsafe - nonemergency" because of its seriously
inadequate spillway and questionable stability.

3.5.2 Recommendations - The owner should:

a. Engage the services of a qualified engineer
to:

1. Recommend project modifications to allow
safe passage of the PMF.

2. Conduct necessary stability studies to
ascertain that conventional safety margins
for the embankment are satisfied.

3. Develop a plan for the removal of trees.

4. Investigate the seepage, including the
abandoned concrete drain, and recommend
necessary corrective measures.

b. Establish a regular program of inspection and
maintenance.

c. An emergency action plan should beestablished
to alert downstream campers in the event a
serious problem develops with the dam.



SECTION 4 REVIEW BOARD FINDINGS

The Interagency Review Board for the National

f Program of Inspection of Non-Federal Dams met in

Nashville on 21 May 1981 to examine the technical

data contained in the Phase I investigation report

on Lever Lake Dam. The Review Board considered the

information and recommended that the spillway be

described as one with a seriously inadequate

spillway capacity. They agreed with other report

conclusions and recommendations. A copy of the

letter report presented by the Review Board is

included in Appendix G.



APPENDIX A

DATA SUMMARY

A.1 Dam

A..l Typ - Earthfill

A.1.2 Dimensions and Elevations

a. Crest length - 163 feet

b. Crest vidth - 11 feet

c. Height - 26.4 feet

d. Crest elevation (low point)- 734.9

e. Upstream slope above water line - 1.4H:lV

f. Downstream slope - 1.4H:lV

g. Size classification - Small

A.1.3 Zones, Cutoffs, Grout Curtains - Unknown

A.1.4 Instrumentation - None

A.2 Reservoir and Drainage Area

A.2.1 Reservoir

a. Normal pool

1) Elevation - 731.2

2) Surface area - 3.7 acres

3) Capacity - 34 acre-feet

4) Length 1300 feet

b. Maximum pool (top of dam)

1) Elevation - 734.9

2) Surface area - 5.8 acres

3) Capacity - 51 acre-feet



A.2.2 Drainage Area

a. Size - 104 acres

b. Average slope - 14 percent

c. Soils - Baxter, Greendale

d. Land use - Forest, meadow, residential

e. Runoff (AMC II)

1. PMF - 22.8 inches

2. hPMF - 11.4 inches

3. 100-year flooJ - 1.3 inches

A.3 Outlet Structures

A.3.1 Service Spillway

a. Type - Rectangular concrete open channel

b. Crest elevation - 734.2

c. Channel width at maximum section - 15 feet

d. Maximum discharge capacity - 315 cfs (elev. 734.0)

A.3.2 Emergency Spillway

a. Type - Earthen saddle with approximately
parabolic cross-section.

b. Size - 0.7 feet of available head, 40 foot

top width.

c. Maximum discharge capacity - 20 cfs (elev. 734.9)

A.3.3 Drawdown Facilities

a. Type - 4" iron siphon; 6" iron and PVC siphon;
filling pipe (presumably pumped full from
gate valve)

6" siphon; filled through cap on top

1' square concrete culvert; abandoned

... * # :-t



A.4 Historical Data

A.4.1 Construction Date - Approximately 1930; smaller
dam was rebuilt in 1950

A.4.2 Designer - Unknown

A.4.3 Builder - Unknown

A.4.4 Owner - Catholic Diocese of Nashville
2400 21st Avenue South
Nashville, TN 37212

A.4.5 Previous Inspections - January 18, 1980, Tennessee
Division of Water Resources

A.4.6 Seismic Zone - 1

A.5 Downstream Hazard Data

A.5.1 Downstream Hazard Potential Classification

a. Corps of Engineers - Iligh
b. State of Tennessee - 1

A.5.2 Persons in Probable Flood Path - Maximum of 16
(occupied only during summer months)

A.5.3 Downstream Property - Narrow flat land in hollow,
owned by the Diocese and occupied by cabins
several hundred feet downstream of dam. Nothing
further downstream for miles.

A.5.4 Warning Systems - None

|,
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APPENDIX C

PHOTOGRAPHIC RECORD



PHOTO LOG

Photo No. 1 - Lake and dam.

3 Photo No. 2 - Reservoir from middle of dam.

Photo No. 3 - Principal spillway from lake side.

Photo No. 4 - Emergency spillway from upstream dam crest.

Photo No. 5 - Upstream slope of dam showing 4" and 6"
siphons and drain stem of abandoned con-
crete drawdown in background.

Photo No. 6 - 6" PVC siphon pipe and outlet for abandoned
drawdown. Center pipe is apparently scrap.

Photo No. 7 - Close-up of drawdown outlet.

Photo No. 8 - Downstream slope of dam.

Photo No. 9 - Localized slide at toe just right of con-
crete drawdown outlet.

Photo No. 10 - Seepage at downstream right toe from right
abutment tie-in.

Photo No. 11 - Closer view of iron stained seepage at
center downstream toe.

Photo No. 12 - Wet area at downstream left toe.

Photo No. 13 - Confluence of concrete drawdown leakage
and seepage from right toe.

Photo No. 14 - Principal spillway exit channel.

Photo No. 15 - Downstream of Photo No. 14.

Photo No. 16 - Channel 50-100' downstream of dam showing
open shelter in background.

Photo No. 17 - 450' downstream showing fully developed channel.

Photo No. 18 - 400' downstream showing channel and cabins
700'-1000' downstream.

Photo No. 19 - Same cabin pictured at far right of Photo No. 18.

Photo No. 20 - Small lake to the right of Lever.

Photo No. 21 - Crest of small dam.

Photo No. 22 - Downstream of small dam showing seepage.

Note: See next page for dates photographs were taken.



Photographs taken during January 18, 1980 survey:

1, 7, 8, 10, 14, 15

Photographs taken during preinspection reconnaissance November 19,
1980:

20, 21, 22

Photographs taken during subsequent visit prior to
inspection April 3, 1981:

19

Photographs taken during inspection January 29, 1981:

2, 3, 4, 5, 6, 9, 11, 12, 13, 16, 17, 18
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Check List
Visual Inspection of Earth Dams

Department of Conservation
Division of Water Resources

Name of Dam Lever Lake Dam

County Williamson Date of Inspection 1/29/81

ID # - State. 94-7008 Federal TI 18708

Type of Dam Earth

Hazard Category-Federal High State 1

Weather Clear to partly cloudy Temperature 500 F

Pool at Time of Inspection Approx. 12' (distance from crest)rew. tenths from ed
Tailwater at Time of Inspection leakage (distane e aex#ram bed)

Desin/As Built Drawings Available: Yes __ No X
(Sketch of small adjacent dam onTy) -

Location: St. Henry's Catholic Church, Highway 70, Nashville

Copy Obtained: Yes x No

Reviewed: Yes No

Construction History Available: Yes No x

Location:

Copy Obtained: Yes No

Reviewed; Yes No

Other Records and Reports Available; Yes No X

Location:

Copy Obtained: Yes No

Reviewed: Yes No

Prior Incidents or Failures: Yes - No X (See IX, Miscellaneous)

Inspection Personnel and Affiliation:
Ed O'Neill - TDWR

Robert Ramsey - TDWR

William Culbert - TDWR



I. hEbankment

A. Crest

Description (1st inspection) Flat. uniform.

Serves as access road*. Little erosion. Surface

high in chert.

1. Longitudinal Alignent Straight

2. Longitudinal Surface Cracks None

3. Transverse Surface Cracks None

4. General Condition of Surface Good

5. Miscellaneous

B. Upstream Slope

1. Undesirable Growth or Debris Few 1" diameter

woody bushes.

1



2. Sloughin, Subsidence, or Depressions

Minor sloughing at normal pool.

3. Slope Protection Grass only.

a. Condition of lfprap N/A

b. Durability of Individual Stones N/A

a. Adequacy of Slope Protectioa Against Waves

and panoff Adequate

d. Gradation of Slope Protection - Localized Areas

of lFine Ilaterial N/A

4. Surface Cracks None

C. Downstrem Slope

1. Undesirable Growth or Debris Several dozen trees

scattered ovAr surface. Apoproximatelv one dozen

8"-I' diameter. Most others less than 4".
2



2. Sloughing, Subsidence, or Depressions; Abnormal

Bulges or Non-Uhiformity Irregular slope. Non-uniform.a ,Has appearance of being dumped. Minor slide near

center toe just right of drawdown outlet.

3. Surface Cracks on Face of Slope

None

4. Surface Cracks or Evidence of Heaving at

ankment Toe None

5. Wet or Saturated Areas or Other Evidence of Seepage

on Face of Slope; Evidence of "Pipingu or "Boils"

None

6. Drainage System None observed

7. Fill Contact ith Outlet Structure Cood

8. Condition of Grass Slope Protection Moan And l-nf

cover. No significant amount of grass.



D. Abutments

1. Erosion of Contact of ftbankment with Abutment from

Surface Water Runoff, Upstream or Downstream

None

2. Springs or Indications of Seepage Along Contact of

Embankment with the Abutments ,_,_ ..

None

3. Springs or Indications of Seepage in Areas a Short

Distance Downstream of Embankment - Abutment Tie-in

None

Miscellaneous

There is a seepage path through the natural ground from
the right side of the reservoir to the 0.4 acre lake
700 feet right of Lever. The engineer that designed the
small dam believed the channel to be in the area of the
wading pool approximately 70 feet upstream of the principal
spillway (see aerial photo).

Aecording to the caretaker, Mr. Randall Cunningham, when
the water level of Lever is fluctuated, the small lake
lags by a day or two in reestablishing its surface. Although
the seepage path is obviously capable of delivering a large
flow rate, it apparently takes place through a large surface
area with a significant amount of resistance for any single
flow pathway. This is suspected because a site visit on
April 3, 1981 to obtain more information about the principal
spillway, we found that the small lake surface was 0.9 feet
below that of Lever, several weeks after Lever had been
refilled. Apparently there is enough resistance that the
flow rate practically ceases under low head.

4



11. Area Downstream of Xbankment, Including Channel

A. Localised Subsidence, Depressions, Sinkholes, Etc.

None observed

B. Evidence of "Piping", "Boils", or "Seepage" ,

Seepaze from under retension wall right of_
concrete drawdown and wet area 15' X 10' at
left toe.. Total seepage flow aDDroximatelv 2 gm.

C. Unusual Presence of Lush Growth, such as Swamp

Graso, etc. None

D. Unusual Muddy Water in Downstream. Channel , _,,

None

E. Sloughing or Erosion Nothing significant

F. Surface Cracks or Evidence of Heaving Beyond

hbankment Toe None

G. Stability of Channel Sideslopes Shallow natural

channel. Poor definition until 300' downstream

of dam.

R. Condition of Channel Slope Protection Natural ovsr nnly.

7



I. Adequacy of Slope Protection Against Waves, Currents,

and Surface Ruoff N/A

J. Miscellaneous Stone wall at toe, 18" tall. Extends
approximately 30' both sides of drawdown. Presumably

for erosion protection.

X. Condition of Relief Wells, Drains, and Other

Appurtenances N/A

L. Unusual Increase or Decreae in Discharge from

Relief Wells N/A

6



II. Instrumentation

A. Monumentation/Surveys N/A

B. Observation Wells N/A

C. Weirs N/A

D. Piezometers N/A

Z. Other

1

'7



IV. Spillvas

A. Service Spilivay (Sezvice/Emergency Combination Yes -_ NOX)

1. Intake Structure Condition rnnd Reasnnihly r1 er

Anid uniform. Rome minor debri .

2. Outlet Structure Condition Concrete nortion is in_

good conditi0n. Earth and rock Rortion further doWn-

stream is highly eroded, but erosion aDpears to have
occured 6radually and represents no imminent problem.

3. Pipe Condition ... .

N/A

4. Evidence of Leakage or Piping , _,

N/A

5. General Remarks Open rectangular concrete channel.

B. Emergency Spillvay

1. General Condition Reasonably clear and uniform- Wooden

rail along entrance.

2. Entrance Chan-el No appreciable chAnne1- No

significant obstruction except reeds and wodopn rail.

3. Control Section -Good- Clear and unform

8



3. Exit Channel Clear and uniform. No end wall on

dam side.

4. Vegetative/Woody Cover

Grass only. Adequate.

5. Otber Observationg Exit channel will discharge flow

along left abutment and toe of dam. Right wing wall

should be constructed.

9



V. Emergency Drawdown Facilities (if part of service spillway

so state) The old bottom drain through the embankment is abandoned.
The valve stem can be seen on the U/S slope. It leaks by approximately
2 anm. It aDears to have been formed in place. 4 bolts on headwall
indicate that a valve may have once been present. The lake is now

drained with a 4" and a 6" siphon.

Are Facilities operable: Yes x No _.Siphons are operable

Were Facilities Operated During Inspection: Yes No __

Date Facilities Were Last tsed Within last few months. Used
yearly arouna December.

Information obtained from caretaker (Randall Cunningham), Mrs.
Franz (Chancellory Secretary of Diocese), and Camp Director
(Father Chris Michaelson).

The Catholic Diocese of Nashville acquired the lake and a total
of 150 acres of property in the Fairview area on May 22, 1946
from Mrs. George Lever. 3 acres were sold back to Mr. Lever in
July of that year. No design plans or other records of construction
or engineering were ever transferred. Presumably no engineering
work was done, judging from the steepness and the "dumped"
appearance of the downstream slope.

Mr. Randall Cunningham has been caretaker of the lake and property
for 23 years. Each year he draws the lake down in early winter
to kill the moss and to clean the basin. He installed the 4"
diameter siphon pipe on the dam a few years after he began working
there.

The small embankment to the right of the main dam was reconstructed
in late 1950 after being washed away some time after the Diocese
acquired the property. The dam is used to maintain the water level
of Lever since seepage through the natural ground would drain the
lake in periods of low inflow.

Of the cluster of buildings several hundred feet downstream of the
dam, only 4 are cabins. These are occupied 9 weeks out of the year
(June to September) by an average of 8 persons per cabin.

Water has not flowed over the emergency spillway channel in the
23 years that Mr. Cunningham has been there (In fact, he says the
water has never overtopped the wading pool fence, approximately
8" above normal pool). The caretaker that maintained the camp
previously does not live in the area any longer and could not be
reached for comment.

10



VI. Reservoir

A. Slopes Approximately 14% average.

5. Sedimentation Lake was 12' below crest. No siniLficant

sedimentation was observed.

C. Turbidity Low

VII. Drainage Area

Description (for hydrologic analysis)
Predominantly woodland and meadow.

A. Changes in Land Use NnnP

11



VIII. Downstream Area (Stream)

A. Condition (obstructions, debris, etc.) .

Considerable tree growth and poorly defined

channel for 300' downstream.

B. Slopes Approximately 2%o channel

C. Approximate No. Homes, Population, and Distance D/S

4 camp cabins that are occupied 9 weeks out of

the year. 2 are along streambed 700' and 1000'

downstream of dam. Recreational area 500' - 1000'

downstream.

D. Other Hazards

12



IX. 11iscellaneous

Incidents/Failures The small dam tn the right- nf T.....

i was washed away presumably in the late ].940's. The diocese
had it rebuilt in September ot 19'U to prevent seepage from the
main lake from emptying the reservoir.

Observed Geology of Area

High chert limestone of Fort Payne Formation.

X. Conclusions

The steepness of the downstream slope in conjunction with the

extensive growth of large trees warrants concern about the

stability of the structure.

XI. Reco=mendations

1) The seepage should be monitored by the caretaker to note

any increase in flow.

2) Remove all trees on the embankment.

ciieZ Aniner
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HYDRAULIC AND HYDROLOGIC ANALYSIS

According to OCE guidelines, Lever Lake Dam must be able to safely

pass a minimum of the one-half Probable Maximum Flood ( PMF). Six

hour rainfall depths for the Probable Maximum Precipitation and the

100 year rainfall were obtained from the U. S. Weather Service's

Technical Paper 40. Flood routings were performed using the

HEC-1-DB computer program. The program uses the dimensionless

hydrograph technique described in Section 4 of the Soil Conservation

Service National Engineering Handbook and the modified puls method

of reservoir routing.

The peak outflow from the hPMF (AMC I) is 1595 cfs. This flood

overtops the dam by 0.6' for 0.6 hours.



Lever Lake Dam

Basin Characteristics:

A. Watershed Size 104 acres

B. Average Channel Slope Approximately 2%

C. Average Land Slope 14%

D. Hydrologic Soil Group B

E. Time of Concentration 0.4 hours (AMC II)
0.25 hours (AMC III)

F. SCS Curve Number 63 (AMC II)
80 (AMC III)

Reservoir Characteristics:

A. Normal Pool Elevation 731.2

B. Dam Crest Elevation 734.9

C. Normal Pool Area 3.7 acres

D. Normal Pool Length 670 feet

E. Normal Pool Storage 34 acre-feet

F. Surcharge Storage Volume 17 acre-feet
(Normal Pool to Dam Crest)

G. Surface Area at Dam Crest 5.8 acres

Emergency Spillway:

A. Type Parabolic T=40'
Hd=0.7'

B. Crest Elevation 734.2

C. Maximum Discharge at Dam Crest 20 cfs (335 cfs combined
service/energency spillway
flow at elev. 734.9; 379 cfs
at elev. 735.3)



Lever Lake Dam

Rainfall-Runoff Data:

l AMC II

Storm Event PMP 0.58 PMP 100 year

Duration of Storm 6 hours 6 hours 6 hours

Precipitation Depth 28.8" 16.8" 5.0"

Runoff Depth 22.8" 11.4" 1.5"

Peak Inflow to Reservoir 1707 cfs 854 cfs 113 cfs

Maximum Flood Elevation 736.4 735.5 732.0

AMC III

Storm Event PMP 0.54 PMP 100 year

Duration of Storm 6 hours 6 hours 6 hours

Precipitation Depth 28.8" 15.7" 5.0"

Runoff Depth 26.0" 13.0" 2.8"

Peak Inflow to Reservoir 2215 cfs 1109 cfs 239 cfs

Maximum Flood Elevation 736.7 735.7 732.6



SUIARY OF ROUTINGS

AMITcEJER HDISTMJE CO9DITION
EVENT U III

PHI Overtopped for 2.2 hour Overtopped for 2.9 hrs
by 1.48 feet by 1.77 feet

P Overtopped for 0.6 hrs Overtopped for 0.6 hrs
by 0.58 feet by 0.82 feet

00 TEAR Passed. 2.95 feet of Passed. 2.32 feet of
freeboard freeboard

* Additional spillway capacity required.to pass PMF

318 cfs (AMC II)

,.4,
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APPENIDIX F

CORRESPONDENCE



James L. Cooper Joe 9. Cooper

EAM. W. COOPER & SONS

ENGINEERS
LAKES. DAMS. WAICR SUPPLY. CONSERVATION

MACHINERY. PLANT EQUIPMENT & LAYOUT

PIT. QUARRY A FOREST PRODUCTS

PHOSPHATE, STONE. MINERALS
£ iFather F.Vh.Eis eman

F',ather F17Esmn NASHVILLE, TENN.8/15/49/
Father yan Itigh S7chool .
2300 2lliston Place
Nashville Tenn.

Dear Sir:

Please find enclosed bid of iagen Construction Company
to restore washed out dam near Linton--r Hagen is our most
experienced dam contractor ,having built some 5o or more large
and small earth dams in Middle Tennessee -- only last week Mr
Hagen finished a third dam on his own farm in Giles County
near Milky Way Farms ------- soi;e nearby examples of his work
are Lake Wartrace at 3pringfi1 ,Lake RidgetopLake Tullahoma
and Lake Bedford (where all thel Big Fish Records are held) and
Willow Lake at Fountain Head 1o miles north of Gallatin

You might ,also, want for B Dam 3 feet of Baffle Boards (with
flow trench in spillway center)to permit you to raise ,lower
or fluoliate lake level and those control misquito breeding around
j.akes perimeter * Or you may want a draw down and drain pipe thro
the bottom of the dam , For this we have recently designed a
new type which is quite inexpensive ,yet meets the requirements
-- in principle this new type is concrete pipe thro low part of
dam with a T jnint on Lake end -- from T Joint lead another con-
crete pipe to within 3 ft of normal Lake surface and cap this
pipe ....... - *$$$ comes a time when you want to drain
the lake you simply pull it down 3 feet with baffle boards and
this uncovers the capped ,upper end, of the concrete pipe -- pull
out the plug and start taking up one Joint at a time or inshort
lower lake one Joint ,then aother etc until you reach the T -- No
valves ; .c danger of a pipe of water under pressure ;no leakage
;the draw down pipe is UPY until you want to draw the lake dcvn
-- To fill Lake up simply put the pipe back Joint by Joint from
T (many lakes have been drained by boys or iow characters wanting
to get the fish ) but a lake with our new type of draw down is
proof against such pranks -- they simply do not know there is a
draw down -its uper end is under 3 ft of water and you can shovel
dirt over the lower end etc ,

.,e can give you the 3 feet of fluctuation baffles and the
simple "drain or draw down" pipe for comparitively small addition
-al sums ---- all of out Ihgineering services charges are included
in Contractor Hagens bids .

It appears to writer that you ,ake A is leaking considerably
into Lake B and the level of A is dropriig rnther rapidly -- if
you build Dam B with leak blocker Irencn this should hold level
of A as most of the leokage from A aplr to me into B--'Yll
be pleased to hear from you on ths L. any 08 YOU Want
restore Sam
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Father F.. Eiseman
Father Ryan High School
2300 Elliston Place
Nashville Tann

Dear Sir:
After inspecting the SITE of washed out Dan B (near High-

way loo Linton Section) in qompany with Engineer E.W.Cooper on
8/13/497 we propose to rebuld and restore the said DaihB subject
to following stipulations and specifications.

Exkibit i-A TYPICAL CROSS SECTION of dam-B and Exhibit-K
e SIWUATION SKETCH,hereto attachedtogether with their printed
data and specification, are ,hereby ,made a part of this proposal*

Before Construction starts the two END OF DAM HUBS (large
round stakes) will be securely driven into the natural ground
so that the TOPS of said two huis will be at the finished elevation
of the TOP OF DAM and the horizontal distance bwtween two said
hubs will be the LUGTH OF DAM ----- the top width of dam will be
12 feet wide and the finished slopes on either side will be 2 to
I and ,as shown on Exhibit C the leak blocking puddle trench will
be excavated ,all along the dam ,to # either rock or to an imper-
vdous strata and the said trench then back-filled with a good
quality of impervious or leak blocking material o

I propose to do all of the above contract work for a
L=MP SUM of Seven Hundred Dollars ($700.00 )payable when the ,herin
M,described work is finished and I agree to start work on the
project within ------- days from date of your acceptance and to
complete this contrqat within days from date of starting

Hagen Construction Company

By -----------------------
H.RsHagen
Lewisburgh Tenn

Accepted

---------------- -------

Surveyed, planned and
approved for construc-
tion i

E.,W.Cooper 11gineer.
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NASHVILLE, TENN. Aueust/19/1950/

Father Lynch
Father Ryan High School
2300 Elliston Place
Nashville Tenn
Gentlemen:

After ,again, inspecting the SITE of washed outdam B,
at Camp Marymount (Highway looLinton Section) with Engineer
E.W.Cooper TODAY we propose to rebuild and restore the said
dam B subject to the following specifications and stipulations.

Exhibit "Father Ryanta Situation Sketchland Exhibit
"Marymount"(a Typical Cress-Section). together with all their
printed data and secification are ,hereby ,made a part of
this proposal.

Before ccastruction starts the two END OF DAM HUBS
(see exhibit #Fatter Ryan") will be ,securely ,driven into the
natural ground so thqt the top of the said hubs will be at
the finished alevtior (VO') of the top of the dam and the
horizontal £istanoc between the two hubs will be the LENGTH
of the said dam B---The top width of the dam will be 12 feet
wide on top at eleva~ion lo4 ---- as shown on Exhibit "Marymount"
a LEAK BLOCKING 'I I .i will be dug ,all along the dam ,from
water line to water 3ine , down to either Rock or to an
impervtous strata and the said leak block trench will then be
backfilled with a gooc quality of impervious or leak blocking
dirt

','/e propose to o all of the ,herin, described contract
work for a LUMP SUM of Seven Hundred Dollars ($700o.OO) payable
when the contract workid finished and I further agree to
start work on the p.ojet within lo days from the date of your
acceptance of this propsal and to complete the contract work
within 3o days

Yours Truly

Hagen Construction Company

HoRoHagen

ZBy ----
ZWCooper
Engineer for Hagen Construction Coo

Copy to
Mr H.RHaGen
Lewisburgh Tenn.
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E. W. COOPER & SONS
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LAKES. DAMS. WATER SUPPLY. CONSERVATION
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PIT. QUARRY & FOREST PRODUCTS
PHOSPHATE. STONE. MINERALS

NASHVILLE, 1PW 9/21/50

Ur HJ.*HgMm
Prr mbo (Lnwiasburgh phone 518.-j)

Ref ering to yow ooatrat to resutore. the lathes Ryan
CNMwyiucnt dm *dated 8/19/50 -- Fathw Inoh phone& me on Sat.
80 M teavine you to go ahead on this dm and I l~dletely

phosed you to this effect -Lias night Father' Lynh phoned me and
IIIIVII1ed that You hAd not Yet 8*te4 wwk dw thse eWA I put In a
low dintamise ral o you aboO 9 P.M. last aight a-&Lewiebwgb

pewatas ~7c adie h yU we' mt eiid that 518.3 "'Porteii you
~u3 wewa beu 11PON. us%~j amd tbey-wuA hav you anuwaw

eWmil ---- Up to V1 A.M. this o*o * you how inot phomed
We

The eontrost accepted an 9/9/50_Wovided 10 "y tim to
start wqv 3 mebo voo~idamhs.iji~i eipt-o1- thiAiittOW jM 0lase cal abo Iwinh (Athietle Dfrecteu of ow
l.oalII ~itr lebool at 3300 Iflstm hinge vIieI 7.0420 )andL

aftse~ um af mil inur$ Vwk -d th above Jeet
Awaill" you' .aviee

U .Wo ooe
IRim l Read
Poi 6-280@

0Ye vwrRya School
attonatinarather iqach
350 ZUli4tn Piase
Eatshvileo 11su

46
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NASHVILLE, TENN. 1/26/51/

Father Lynch
Father Ryan School
2300 Elliston Place
Nashville Ten
Dear Father Lynch:

Refering to your phone call tonight ,to writer,
relntive to the LAK*,.S at Camp Marymount.,I understand your report
to be appm. as follows. ----- The Small lake recently rose so that
it ran through its spillway for a short time but soon dropped to
a level of about Oir-i FOOT below the bottom of said small lakes
bottom of spillway ---the larger lake is just now beginning to
trickle through its concrete lined spillway under the "overpass"
bridge.

The above report "checks" or confirms ,the writers
theoryor hypothesis that the many CRAWFISH BORINGS observed at
the childrens SWI POOL sector of the large lakes perimeter have
caused water from the large lake to leak through the "backbone"
or rid'qe between the two said lakes ---this leakage has undoubted-
ly S$$ followed the hundreds of crawfish borings in the grey
clay stratas somewhat below the pool level at the childrens
swim pool---of course it is quite possible that the offending
crawfish did follow NATURAL DRAIN CHANNE Z In the rook and dirt
of this backbone sector --in short ,my hypothesis ,is that the
crawfish $$ merely opened up ,kept open and enlarged said drain
channels ani that these small drain channels became "main street"
for the crawfish tribes ---------------- lTH 'r-FSE 020M
CRAWFISH channels a "fait accompli"at the time we built the
dam for the small lake you will recall that the CONTRACT (at
your request) stipulated that the level of small lake be placed
11 feet higher than level of the large lake --- this was so
constructed but as I pointed out ,at the time of the restoration
of said small lakes dam; it was obvious that these CRAWFISH
LEAKS THROUGH the backbone or ridge would ALSO permit water
from small lake to leak back INTO large lake ---in short the two

2lake levels would tend to equalize and REGARDLESS OF the levels

we set (of course the levels of the two spillway bottoms coincide
with the two lake levels (a third or emergency spillway on onep" D end of the large lake is set somewhat higher than the one lined
with concrete under the overpass)

So ,when the recent winter rains put enough water into
the smaller lake then thib lake rose to its planned level and then
dropped (as you report) about one foot ---- I apsume that this

- observed drop in the $W smaill lake was due to the LEAKAGE
0 1of the small lake water into the large lake THROUGH THE SAME,
S. Iabove noted , CRAIVIFIST! BORINGS ----- and it would be ,logical,
G d to assume (based on your report)that the spillway of small lake

~e- will run ONLY when MORE water comes into small lake than the
CRAW1#ISH CHANNI 0 can drain back thro the ridge and into large
-lake eta --pleased to note your eportthat the ALONG PIE L.AKS
in large lase bean
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F-ther Lynch PHOSPHA'TE. STONE. MINERALS
Father E~iseman NASHVILLE, TENN. 4/18r' 51/3 Father Ryan School 4/18/51/
2300 Elliston Place
Nashville Tenn.
Gentlemen:

As requested by 'ather Lynch the writer nade the trip to Camp
Ma1ymount this afternoon and made an inspection of the LARGE and the
SiALL lake. e

I estimate the total seenage below the 'Aagn dam (small lake )
to be 6ooo gallons dn 24 hoursIf the snrings and all the inbound water
to the lakes were (%%'S I% M% (by some miracle ) to E'TIR.ELY
CEASE inbound flow about 12 years would elapse before a 6ooo gals in 24
hours would drain the two lakes ---or another way of stating it would
be to say that a loss of 6ooo gals Der day would lower the lakes 0NE
FOOT in 7WO YEARS -- and that sure would be a long dry spell ---- The %*
seepage through this Hagen dam is far less than would be exmected and
is of NO CONSEQUM2CE ,whatsoever, in the matter of conserving your water
level for the SW,.'1 P!0G PERIOD from June loth to SeDt ist .

Just as the writer figured (see my letter 1/26/51/ for the
details) the two lakes are undoubtedly connected by the underground
enlargement of natural drain channels ,by crawfishworking thro the
backbone between the two lakes ---this simply means that the two lakes
are permanently connected and are for all 2ngineering calculations ONE
LAKE --the reason the small lake rises towards its soillway floor after
a rain and then falls back l feet is simply because the small lake dra.$
drains back into the large one as pointed out in my 1/26/51/ letter

I estimate (today) the total LFAaGE hhrough the CONCRETE
CULVeIT in the old or lare dam to be 1o9ooo gallons per day of 24 hrs.
If ,by some miracle, all inbound water from sorin(, and drainage viere to
CEASE it would require about 250 days for this leak to drain the lakes .

I estimate *4$ (today) that the seepage end leakage in the
northern end of the large lake dam to be about 15000 gallons in 24 hrs
and this rate of leakae (were the miracle to hannen as to storpage of
all inbound water) would drnin the lakes in 5 years

The total Flow through spillway today is about 7oqooo gals
per 24 hours --adding the Concrete Culvert leakage of i&oooo gals and
the l5ooo gallons of seeDare on north end of old dam it arpears Vhat
the total flow (today) is about 81;000 gals Per 24 hrs.

FZstimating your total 7',1AFORATION losses from June 1st to
Sept 1st as about 12 inches ---1"stimate your SAVLNG of water from leakage
from large lake to small lake (with dam on small lake washed out but now
fully restored and without leakage) for the period from June lst to

C Sept lst as 1o million gallons ,
You have no data on the total number of acres that do drain

into your lakes -- to get this would require a survey or at least a. day
long"cruise" in the hills and valleys nround the lakes --- Your 81r.? MG
PAVILION has been built (for some time ) at a level of about 2'-6" above
the level of the fhAor of the spillway--Your kids wading pool has been
built with concrete bottom and you do not want to deepen the water there
--- Your UP of dam is used as a walkway and you do not want to change that

--- Your SPillwaY from large lake ,runs ,rlht along a road and you do
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not want to disturb that road and lead the outfalling water A,'IAY from
the dam ------ As pointed out today all those trees in the dam should have
been cut down long ago and burned -- Cut dovm and burn trees to a point
say 15o feet below large dam ---Burn the cut down trees now blocking
the HIGH LEVEL spillway 0UTFATL onthe north end (do it now BEFORE the
big rains come )---This High Levelspillway of Contractor Hagen may
prove a BLESSlTG some wild ,rainy ,night when the floods come.

As often pointed out ,your large dam does not have EUOU(TH frse- 3
board ( vertical distance from normal lake level to top )---you should
have here a minimum of 9 feet BUT THIS WOULD UPSET your Dresent walkways 'j
etc etcYou could easily BUILD UP say two feet of water by the use of
Baffle Boards (as I pointed out today) but this would put the water
too Reep for the kids you point out --- the building up would give you
SURPLUS WATM for the period from June 1st to Sept ist -- surplus to leak
,evaporate ## etc and STILL leave the large lake level (and the small one
too --- they are connected thro the backbone) at NORWUL . r

Sunmin up W$$ it seems to the writer that ,in spite of the lack C
of data or *6 10 , any records of flows ,drainate areas etc (see above
) that you would have the writer cast in the role of a sunerman to say
that the LAE LEWEL SHALL STAY AS OF TODAY --- While I aDoreciate the
fact that you would like to have some guarantee on such matters you
must realize that it is irnossible for anyone to # even nredict with
so much missing data and so many mistakes that stand out so glaringly
in the design (if there ever was a design ) of the ORIGfI.AL LARGE5 DAM
(not to mention the small dam which also washed out ) ---------- So the
best I can do is (as above ) to point out some of the facts and you will
have to make the decisions as to what you CAN NOW DO to INSURE yourselves t
and the boys and girls that todays lake level will be there in the hot
months of July and August.

Of course the vriter trustqand hopes that the boys and girls will
not be disappointed when the hot swimming days roll around --- An Engineer
must work and make decisions based on data,records of run in and of .
evaporation,of springs flow and many other factors 'UT he can still hope L
for the best and in this case may I cast aside science (for the moment)
and express my hope that nrovidence will cause the clear ,cool ,waters
of your lakes to stand still or maintain their levels during the coming
heated season and that the youths may disport themselvej and have the
healthy recreation so needful to their proper dewelopement

Yours very tru y

E.W.Cooper VaW.
Yard-Offloe Phone 8-2808

Copy to -Contractor H.R.Hagen
Lewisburgh Tenn
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lather I.J.Lynich

Father Tyan -choo
2C)Y) ;lliston -Tlnce
-ltashviile '_2enn,
' gentlemaen:

lakin!, Into accoiint the vartius "angles" and the rrevious
mistakes in layout and desian;together with your desire to come as

.L2AS nUUUL ossiblc to rSE'" thit the boys ond (,,irls will
Shave t'-e niy benefits of the swims in the coolclawteso
S the Csniv 3arynnount lakes in the season from June Lst to SJept 1st
.I su-7est that yrou talhe the following ACTIONI on the niaid project.

.11ith the snillwny -.-IFFLEJ Of ship lal) boards cause the Lake
Sto impound say 2;2 UR" vert',ical depth of water ,to raise the present

la1ke level to,. a IIG--i 1.,'U '.V~ a pm G inches lower than the *6- floor
-of the "bio boys'l .,1 )X. i ir;ON or nlmtrorm -------- T compenz'ate the
' safe" depths y,-)u desire for the "kidn" wading and beginners area in
the ed-e of the lake near the sDillvay act on a choice of these
alternate plans (1) [limnly move the kids place to tie on to the

Sconcrete naving ,which now.- forms the floor of the s-Diliway -- extend
.)this paving up to coincide with the high level lake -- to -.Make said

u~ovnrd ox~tonsion ase nither concrete or sectional skidded, wooden
Ssections to butt to a juinction with nresont ,concrete ,formting the
-~spiilway floor (in wiinter simply pull those skidded and weighted
r wo-)J sections out of the edgf-e of the Dike to a "winter position"

well above floods (so thiere will be no chance of said sections flo:,ting
into the rush of snillway discharge aater ---------- (P) Leave the
!:id3 place as now nnd sirinly oxtend thle floored arei urhill enoug h to
c~m pensate for the higher 1.-ke level -- 1t'or this a ded floor area

usoither concrete Daving or use skcidded anid weight wood fSECTIOI13 to
PU'2T a7rainst the present Concrete floor pnavinrg and in th-e winter
null these woodq* sections (with a truck and a rope) well above
flood stage of hir;h water etce

Of the above 2 plans )-hAW- I would Drefer
the -ioe of placing the "kids place" Fit the mouth or throat of-the

~snilway for a number of reasons (a) The kids would be letting the
benef it of the cleanest of the lake water and would be Dlaying in

-, UiNING 'JA'fffl or -,ently flowing water as it went to tae outfall down

C1 the aioillway channel (2) The wooden bridr.ge over tte -,illway would be
convenielnt as a sentinr! niotform for attendants or ruards for the

%supervision of the childrens water snorts and would enable a life
.-~uard to keep an eye on tho entire field of the kids nctivities in

rthe waater --- and there viould be far less likeishood of a child getting
out beyond tho 'ro'e bnrrior ---------- In either case the rope barrier

a)should be a floatinig one wi1th floating bouys (see those in Centennial
S"i ool --_.ove the bai.,rier outwardly as the water droTs (if it

does drop)
5a sure and keen in nind that your CUSWT\,, 2U-)T be on the alertr

to move the spil.lway baffles in case of :AXflPD' FLOODS -The Lake is
not pronerly designed to avold a washout -it does not &mJenou~hfe

bnPA ow er'o'i-! F rN ,-1"n Crope~
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*ather F.'.Eisoman NASHVILLE. TENN. 4/20/51/

Father T.J.Lynch

Father Ryan School
2300 .lliston Place
:Tashville Tenn,
Gentlemen:

Sunplementing my letter of 4/19/51/ suggesti&4 ACTION FOR YOU
on the 1.'arymount Lake DroJect note the following additional or supple-

menting suggestions.

Put the BAFFLE BOARDS in NO1 (it can be done in ONE DAY by one
carpenter and the help of students )and raise the U[ORMUAL IAME LEVEL

(as of 4/18/51/) a vertical distance of 2- feet .This will CREATE in the
lake a SURPLUS WAT19? SUPPLY of about 7 million gallons of water ( keep
in mind that on 4/18/your lake was *3ASTING more than half a million

gallons of water per day through its spillway discharge ) ---At the
wastage rate of 4/18/ and on the basis of NO RAIIS the placing of these
baffle boards would CREA11Y, the surplus SE VEN MILLION GALLONS of water

in about 15 days

Let us estimate that from now ubtil your June loth opening datethere may be a total of say 2o days with NO IN'FLOW' TO M{E LAI E and with
no outflow from the spillway ---- Taking into account the '.7ATIM LOSS (
based on 4/18/ leakaes noted in two areas of your big dam ) these saidleakages and evaporation might reduce the 7 million surplus *# gallons
of water by 2L million gallons -----------But you would come to the
SWDVM SEASON of June loth with the remaining 41 million surplus gallonsor another way" of putting it would be to say that 1rou w~ould come to
June loth with more than OC' FOOT surolus above the water level of 4/18/

Assume ,now, that on June loth you were STILL UJTDECIDED and
STILL IULD TIXEIN 110 ACTION on the matter of "."t[T T<O DO about the kids
Swim Place ------- in this event you would still roach June loth with
an -;XriRA FOOT of water behind the baffles (and having spent :TOTH;G
except a days work with a carnenter and some of the students ) and at

this point you could CALL A I>'TDTG of YOUR BOARD OF DICTORS (include
all Vice Presidents )and you could #rive them to the Lake and show them
that extra foot of water and ask the Board (and the V.Ps) to stand on

the bridge and m-ke the DECISIONas to whether or NOT the boards were to
be pulled out to Irop the normal lake level to its 4/18/51/ level sothat the KIDS would have the same levels for theAr small activities and

water sports .
The above procedure is not necessarily the best procedure when

considered on a stricetly scientific basis but It does come near to eet-
ing the 3ITTATION that seemsL to face you in charge i.e.the fervent desire
of the HIGH BRASS to NOT SPMD ANY MOR5" MONEY and to STILL HAVE AN
ASSURANCE 77IAT ,PROVIDENCE ,will cause the waters to keeD to a level as

was established by a very poorly desIgned Project (if designed at all)
-- Keep in mind that as long as the spillway is running MERE IS NO NET
LOSS OF WAER , I remain .Yours T"7 truly"

•~~~~~~~~- -en n, e ne M YC e,
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4/21/51/ (
ratherr T.J.ync'h& F.V'.i-Jse; 'an: -V
Father ' yan School -- 23oo :lliston Place -City
Gentlemen: Z /

Still suimlementInCMy suggestions of 4/18- --- 4/19/and 4/20/
please refer to this sketch --4I urge you to enlarge the WIDTH of the
.'IGH LEVJL FLOO J! .; rECY SPILLWAY by the old ,time honored use of the

1 ICK A14D Si011-1 w&lded by the brawn of the "student body " --- You could
sell the boys on the idea by nointing out how it would harden their
muswlea and make them fit for the athletic contests that lie ahead --
prehars a referehee to the hardened condition of General of the Arries
Douglas IcArthur ,as he now returns in the "twvilight ofLife",singing
the old British Army marching song (old soldiers nevZrd*e ;they only
f£de away ) would increase the # esprit de corns and rake the teen age
boys see the Clamour in the use of the pick and the shovel on the said
spillway BEFORE they are priveledged to use the sviLr-ine and diving
facilities on same side of the lake ------------------- Be that as it
may ,I am sure that you can "sell " the boys on the ides and the
high level spillway should be WDENED to at least 5- feet bottom width

and let every point on that 5o foot bottom width (as it crosses the
axis of the dam ) be at an 11-JVATION of 6 inches below the to floor
of the Swimming Platforms ---------- ' ry to get this spillway
enlargement under way 'OW and be ready for the chance of a SPRING FOOD

Yourt; very truly

* !,(o"nc1 nmifleer,
F.'3. I might surgeqt ,also, that IICK ANT) SHOVEL ., on snillway

enlargeement might be a rood method of punish-ert for infractions
of the School discipline ------ However ,in these latter days of-7C
jocialism of the Fair and flew Deals ,it may well be that each of
you would have no RIGHT to punish or hit an inqubordinate youth

--- except ,of course ,in $8J SELF DEFENSE
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NON-FEDERAL DAM INSPECTION REVIEW BOARD
P0 BOX 1070

NASHVILLE, TENNESSEE 37202

ORNED-G

Commander
US Army Engineer District, Nashville
PO Box 1070
Nashville, TN 37202

1. The Interagency Review Board, appointed by the District Engineer on
8 October 1980, presents the following recommendations after meeting on
21 Hay 1981 to consider the Phase I investigation report on Lever Lake
inspected by the Tennessee Department of Conservation.

2. The spillway should be classified as one with a "seriously inadequate
spillway capacity."

3. The board is in agreement wit" report conclusions and recommendations
following minor revisions.

RANKB. COUC- - S S - v
Chief, Geotechnical Branch sign Engineer
Chairman Alternate, Soil Conservation Service

ER . UTPHILLIPS"- -

Director, Div of Water Resources Chief, Hydraulics Section
State of Tennessee Alternate, Hydrology 6 Hydraulics Branch

EDWARD B. BOYD L. . LOCKETT
Hydrologic Technician Structural Engineer
Alternate, US Geological Survey Alternate, Design Branch

- -rosa ,,a.--. a a mmima i i D i •U H •H
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NSN,.LS. ,,N. 37*08 JUN 1981

IN *Wl~V .In yle

ORNED-G

.0
Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Please be informed of the results of an inspection, under authority of Public
Law 92-367, conducted on Lever Lake Dam in Williamson County, Tennessee. An
inspection team, composed of personnel from your Division of Water Resources,
observed conditions which indicate a high potential for failure of the embank-
ment dam due to seriously inadequate spillway capacity and other serious
deficiencies.

Lever Lake is classified as a high hazard potential, small size dam and, as
such, should be able to regulate a one-half probable maximum flood (1 PMF) to
conform to inspection program guidelines. A hydraulic analysis of the project's
spillway showed the dam would be substantially overtopped by a one-half probable
maximum flood. A visible inspection indicated that the stability of the embank-
ment is questionable due to the steepness of the slope, undesirable growth on
the downstream slope, and seepage at the toe of the dam.

Based on the results of the visual inspection and due to the seriously inadequate
spillway capacity, the dam is considered unsafe. While I do not view this as an
emergency at this time, I recomend you initiate prompt action by the State to
cause the owner to correct the deficiencies as soon as practical to minimize the
risk to the sumer cabins located downstream.

A report of the technical investigation will be furnished your office upon
completion.

Colonel, Corps of Engineers
Commander- t CF:

Mr. Robert A. Hunt, Director
Division of Water Resources
4721 Trousdale Drive
Nashville, TN 37220
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